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MAWI – Multi-scale Assessment of
Watershed Integrity

• Goal: Provide a suite of tools that can be used 
to…

• Goal: Provide a suite of tools that can be used 
to…

(3) Implement and monitor economically and
environmentally sustainable restoration, 
conservation, and development activities

(1) Identify opportunities for
restoration, conservation,
and sustainable economic
development

(2) Provide information to,
and solicit input from,
property owners and the
general public about the WMP



Engineer Research and Development Center
US Army Corps
of Engineers

Kleiss Sep 06

MAWIMAWI

Multi-scale Assessment of Watershed Integrity (MAWI)

Spatial Decision Support System

Uses multiple scales, assesses multiple disciplines

Involves field sampling

Serves as a baseline assessment and focusing tool

Has previously been applied throughout California, 
being developed for western New York and Indiana
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Tasks

Compile / Evaluate 
Existing Data and

Information

Identify
“Assessment Criteria”

and “Indicators”

Identify and Fill
Indicator Data Gaps

Data and Information
Integration

Identify ”Watershed
Assessment Units”

Rank “Watershed
Assessment Units”

based on “Assessment
Criteria”



Engineer Research and Development Center
US Army Corps
of Engineers

Kleiss Sep 06 Zone 1:  “V” Shaped Valleys
Zone 2:  Colluvial Valleys

Zone 5:  Large Alluvial Valleys
Zone 4:  Small Alluvial Valleys

Zone 3:  Boulder Dominated Floodplain/Terrace Complexes

Geomorphic zone assignment

Critical to restoration planning

Geomorphic zone assignment

Critical to restoration planning



Assessment Units

Stream reaches

Local Drainages

Drainage Area

Assessment Units

Stream reaches

Local Drainages

Drainage Area
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Watershed Assessment –
Reach Evaluation

• Field work at the riparian 
reach scale included:
• Assessing reach scale indicators
• Characterizing the riparian reach in 

representative locations in terms of:
• Stream type, geometry, and 

substrate
• Dominant vegetation
• Sediment regime
• Cultural alteration
• Other factors

• This information was utilized 
to develop riparian reach 
restoration templates

• Field work at the riparian 
reach scale included:
• Assessing reach scale indicators
• Characterizing the riparian reach in 

representative locations in terms of:
• Stream type, geometry, and 

substrate
• Dominant vegetation
• Sediment regime
• Cultural alteration
• Other factors

• This information was utilized 
to develop riparian reach 
restoration templates



Engineer Research and Development Center
US Army Corps
of Engineers

Kleiss Sep 06

Example Data Collected for Reach 
Characteristics for MAWI

GIS% of LULC contributing nutrients
FieldNatural Channel Substrate
FieldBankful Width
CalculatedDrainage Density
GISMainstem Channel Length
GISValley Slope
GISDownstream End Elevation
Field/GISValley Width (m)
FieldValley Type (Rosgen)
GISSize of Local Drainage Area
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Assessment Criteria
• Criteria are the standards that can be used to make judgments 

or decisions concerning restoration, conservation and 
sustainable economic development

• For example:

What is the condition of salmonid habitat?

What is the level of human disturbance?

Has water quality in a stream reach been comprised?

What is the extent and condition of riparian habitat?

Has the hydrologic regime in a stream reach been altered?

What is the erosion or landslide potential in a drainage basin?
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CI-20, CI-21, CI-24Surface Water Quality Condition

CI-19Surface Water Quantity Condition - Salmonids

CI-14, CI-15, CI-16, CI-17, CI-18Surface Water Quantity Condition - General

CI-8Habitat Condition - Migration and Spawning

CI-6Habitat Condition - General

CI-4, CI-20Sediment / Substrate Condition

CI-3Geomorphic Condition

CI-2, C-23Water Temperature Condition

Streams

CI-1Corridor Width and Continuity Condition

CI-5Exotic Vegetation Condition

CI-1Woody Debris Condition

CI-1Vegetation Condition

Riparian

CI-26Road Culvert Condition

CI-25Forestry Practices Condition

CI-22, CI-24, CI-27Point Source Condition

CI-10, CI-11, CI-12, CI-13, CI-21, CI-28Upland Erosion / Surface Runoff Condition

CI-9, CI-10, CI-11, CI-12, CI-13Land Use / Land Cover Condition

CI-7Groundwater Condition

Uplands

Critical Issue Identified in POAAssessment CriteriaWatershed 
Component
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Indicators
• Indicators are measures designed to quickly and easily communicate 

information about the current condition of something of interest, and 
over time, about changes or trends in the condition

• For example:

• Dow Jones Industrial Average or Body Mass Index

• Land use / cover

• Riparian canopy density and composition

• Density of roads and road crossings

• Percent of pools in a stream reach

• Presence of invasive exotic species

• Upland fauna diversity and abundance

• Soil erodibility
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Compile / Evaluate 
Existing Data and

Information

Identify
“Assessment Criteria”

and “Indicators”

Identify and Fill
Indicator Data Gaps

Data and Information
Integration

Identify ”Watershed
Assessment Units”

Rank “Watershed
Assessment Units”

based on “Assessment
Criteria”
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FY 06 Product Development
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Riparian Condition

Riparian Condition
Riparian Veg Composition

Hydrologic Regime

Riparian Corridor 
Structure

Riparian Vegetation Condition

U

U

Riparian 
Fauna 

ConditionRiparian Vegetation Condition

U

Riparian Corridor Continuity

Quantitative Metric

Riparian Veg Structure

Quantitative MetricInvasive Exotic Vegetation
Riparian Corridor Vegetated Width

Remote 
Metric

Field 
Metric

S

Indicators of 
Hydrologic AlterationS

Riparian Buffer Movement 
Barriers

Riparian Buffer 
Vegetation Condition U

Basin Storage

Land Use

Channel Alteration

S

Native 
Riparian 

Vegetation

% of Rip Corridor Vegetation that is Native

Presence of Invasive 
Exotics                   

(e.g., Arundo donax)

Inter-basin Transfers

Diversions

U

See IHA Schematic

S

U

% of Prescribed Width 
based on Stream Order

U

U
Abundance

Diversity
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Stream 
Condition

Stream Condition

Impaired WatersWater 
Quality 

Condition

Macro 
Invertebrate 

Condition

Point Sources

Qualitative 
Metric

U

Basin Storage

Land Use

Channel Alteration

Inter-basin Transfers

Diversions

Inorganic Ions

Wastewater Compounds

Nutrients

Pesticides

U

Physical Parameters

U

Indicators of 
Hydrologic 
Alteration

See IHA 
Schematic U

S

Hydrologic 
Regime

S

Quantitative 
Metric

S

Anadromous
Suitability

Primary Pools

Riparian Canopy

Embeddedness

Upper Water Temperature

U U

Access Barriers

Barrier Completeness

U

Sediment 
Regime 

Condition

S

Quantitative Metric Qualitative Metric

Anadromous
Condition
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Upland Condition

Upland 
Condition

U

Natural Vegetation Communities

Vegetation Structure

Landscape Patch Condition

S

Fire Regime

Habitat Condition

Potential Natural Vegetation Communities

U

U

Vegetation Condition

Fauna Condition

Fauna Abundance

Fauna Diversity
U

Number of Classes

Total Edge

U

Total Area

Number of Polygons

Percent Dominants

Human Disturbance

Impervious Surfaces

Residential Unit Density

Population Density

Road Density

U

Landscape Disturbance Intensity

Fire Regime Condition Class

Crown DiameterCanopy Closure

U

Vegetation Composition
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Compile / Evaluate 
Existing Data and

Information

Identify
“Assessment Criteria”

and “Indicators”

Identify and Fill
Indicator Data Gaps

Data and Information
Integration

Identify ”Watershed
Assessment Units”

Rank “Watershed
Assessment Units”

based on “Assessment
Criteria”
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Preferred Alternative 
“Avoidance Area”

General Land Use Plan 
Alternative

“Impact Area”
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Bankfull Width:  
1.5 m

Bankfull Depth:  
0.15 m

Flood Prone 
Width:  2.4 m

First Terrace Width:  1.8 m
Height above Bankfull:
0.45 m

Second Terrace Width:  NA
Height Above Bankfull:  NA

Incised Restoration Template



Change in Hydrologic Index Following
Simulated Restoration



Change in Hydrologic Index / Level of Effort
Following Simulated Restoration
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LCA and MsCIP:
Effects of Freshwater Diversions 

on Western MS Sound
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CH3D boundary-fitted coordinates grid 
for Mississippi Sound
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Western Mississippi
Sound

Subprovince 0.5 or the LA/MS Area

TOOL

Simulation
Models

Desktop
Models

Restoration
Benefits

Hydrodynamic 
endpoints –
ADCIRC, CH3D, etc.

Water Quality –
ICM

Land
Building

Habitat
Use

Habitat
Switching

Benefits/
Evaluation -
MCDA

Work underway by 
ERDC/CHL
Funding provided by Mobile 
COE -Engineering

Dortch ERDC/EL
Funding provided by 
Mobile COE & LCA S&T

CLEAR/USGS
Funding provided by 
Mobile COE & LCA 
S&T, and SWRRP

ERDC/EL
Funding provided by  
LCA S&T
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Land Building

•Distance from river or diversion
•Sediment Load
•Decrease in salinity
•Marsh “nourishment”
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Habitat Use (White Shrimp)
V1 - percentage of km2 covered by marsh vegetation
V2 - mean salinity for summer (June, July, and August)
V3 - mean water temperature for summer (June, July, and August)
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Habitat Switching
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Scenario Comparisons


